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(57) Abstract: An exhaust gas sensor temperature control device, comprising a sensor temperature control means (18) for control- 
ling the temperature of the element part (10) of an exhaust gas sensor (0 2 sensor) (8) installed in an exhaust passage (3), wherein 
the sensor temperature control means (18) estimates the temperatures of the element part (10) and a heater (13) based on an element 
temperature model for expressing the temperature variation of the element part according to a heat transfer between the element part 
(10) and the heater (13) for heating the element part and a heat transfer between the element part (10) and exhaust gas and a heat 
temperature model for expressing the temperature variation of the heater according to the heat transfer between the element part (10) 
and the heater (13) and a power supply to the heater (13), and controls the heater (13) using these 
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estimated values so that the temperature of the element part ( 1 0) or the heater (13) becomes a specified target temperature, whereby 
the temperature of the element part (10) of the exhaust gas sensor (8) or the heater (13) can be accurately estimated, and the temper- 
ature of the element part (10) of the exhaust gas sensor (8) can be stably controlled to a specified temperature by using the estimated 
value. 
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1 ©««©»-&£ «tHffiR^jt^ffi©Vi*rnSfflViTt)«fcV^. $ 

k-^l^TJUlcfclJ k-*©ffi£Xfl;*fc3fc«>5fc«>fci&JBfc 
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$ t&ftfciMTLx, t — $ <Dm.m.(omfemzfovtzU'm\tiffi,ft&^%s ■& 

20 <D£?3lZ> 0 l6(DlitS, ffl»*T * S fc * ©fig© Jgjfcffi 

25 t§^t^Tf§„ 
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5 _t<£>}&^ (0>Jx.fc£8 0 0 <C) C t*J»j6T?*S. Z<DWi^, 

7 5 CCKJiOiaft <*fl*J£8 0 Ot) te»!J£-rn&<k< , t — ^©i 

mmm&frtbTK-p&mm'rzt&izu, ^<D^mum^ s 5 ot^ 

10 

15 wizmzr^>vmmmm^m<Dmmmmm&*-r'7uy zm. msu 
<D±>vmmmw^&\zffi&fcmmm*7tf-rt<Dmm&wim~r2> 

20 8 \±m i omw\zffixrz±>vmmuffl^m<D±fcwimm*7?:-r'7 d- 

Styn-^t- bT&3 0 012 te:fcf§93<E>|g 2 ^JS^^jcfe^^-fe 



25 $S§B&m6?-£&«>©»£©7BIB 

*^©fn i mmmm&m i ~h i i ^^mvxmm-r^o m i 
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t» o , £ ® x > > i *t«fB-ac$^©jit^§ii$tT4^ti. 
s^xtt, g?x>i?> i <z)^m^~ h 2 izmm-r&m&mm 3§^it 

«4, 5 *«±aEii!3&> e.j®^^^$nTVi§o 3 <z>? 

14 £>_hgst{i!}<z>gB# h 2 tMmmw4 <Dm<D&#) mm 

mmm4, 5 <Dm<D&ftt, mmrnm 5 oTffimv&ftt ra^-n^nit 

6 a, 6 b, 6cl:J:!3M$nT^5. 

4fcJ:§CO, HC, NOx <D&{£&m) i5ICX>^> 1 

K) K0 2 •fe>U-8*t@B@$n> «!lig4 ©±SEfl!©ifc&318& 3 (# 

25 W^tf^^3l7 (Zr0 2 +Y 2 0 3 ) & HUM £ T 3 #j£«Jg# © 
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n^n, ^ai©e^ti n, 1 2 #3-5^ >^$nx^^>. sfc, 

£<Z>iif^BB 1 0 ©figBKLte, 1 0 O&Wl • ^'i4^b^M^$iJ^^ 

ZftotcXblzmmt-ZtLXOWVlfD^zr^ v 2 1 3 A£ 

n§t^(C, •fe^y^fc-* 1 3 0^ffl<D^Ktd«-^^mm^ (- 
5 S^tl^JE) ©^I^«$tlTV^, ^bT, £<D0 2 ir>tJ-8 

fc-fe>im# 1 4 ^^LTilf 6 b Cll^tlTl^. 

j^, B12*, 1 5te, i^f 6 bl^O^^gBl 0KHtr#;^fc£& 

10 o«. ^d^^^ 1 5 \zmmt£nx^z>m%ce>?L (m^mm i^it 
mmm&nmi 1, 1 2F B ii:f^x0iiiiii:^DfcEf^)&^D§. 

# xcD^jtjc^-r £ o 2 ir >+h 8 ©ai^f EVout (m^# 

g& 1 0 ©ig^ 8 0 ot?$§i:foo2 -fe>*y- 8 ©m^^tt^^-r^ 
77x$>2>o m*&i 0 0Mto 2 «fe>-y-8 <om±}W®it(DM&iz~D 

Bl 3 <Dtf?7 a fcHStiS £5 0 2 ir 8 £> ft il ~ Jft 
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JEVout ©3CflS©«* (ffi*«pte©^:7©«£) ^t&feOiftS. 
fit, ^©i^^m^^it^A«kD feU y^«©£*JtttfcU->«© 

©M# (iH:fctett©^7 :7©M£) ^t/h^t)©tfe2>. 

ft* *&BBJt2;«a?J»Jt-fe>+i-9 tt, ^dT©#ffl^U£BJ«#EI§T^^> 
«AKT1*W-¥4 - 3 6 9 4 7 1 £T*«ffl« A# b fc£«SJt 

-fe>1*-T&D, 0 2 -fc>1*8 J: t> *> j£ £ *fc Jt « # ^ i£#X©^ 
10 *RJ*fc#LTU =7fc3fcfcf *ffi**JBE KACT £fg£-T 3 * >VT~ % 

%>o uTomwvfe* o 2 ir >-y- 8 ©m^mffVout> j£*nt£#&j£-fe> 

9 ©ttJ^^ffi KACT S-en^tlf llffl^ Vout, KACT i V* 5 51 £ 

*^is^s©^s«, £ &fc##x©£«&jtiw»*>02 -fe>* 8 ©^ 

15 1 0 ©M^$3P^©^a*^fT-r§3 > hU-)l=L~y M6§i 

iT^*. :©3>ha-jn^?»M6tt, m^z^m-t^ c p u, 

RAM, ROM=£ttT"?^^na>t!a- iSMC D #1 £ tlfc © T & 

-tr >-y- 9 ^ e»^-n e> ©ta^j vout, kact /&$A#$n3 £=mc, x>>* 
20 > i\zffi%.z>nrc±:>-y- m^^m) *^x>s?> 1 ©e<b»c ne cm 
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25 JbfB3 > KD- y h 1 6 ^©IKDiiW^tiLt, X 
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2 -t 8 ©m^gis 1 00am, a^Wfcft— j£m.m\zm&tsnT^ 
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!:ft6©«^«iB3a-3d©5'6, ^IIll3a, 3 
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©^ffifii (*£r©^ttHtt) ^&S*#^Xli TMAP(NE, PB)£*7y 
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H©J:5l:bT*66ftS#«#-h 2©i^Xiai Texg 0D*t5£{i£ 
V>T. &SB#jfc&ffig& 3 a ~ 3 d £ ^7 £ # # X (D M g Tfcl ift 

jzm.tpx zmjjfaizmztzR'g 2 31*3* an* a* ^2 3 

iftlSTg, W^CDfiMTw (i^T, RfMTw £ V> 3 ) 7^P#£iJ t 
£ Zf|&^|Rj<Z>&e z £a>M§&Tg(t,z), Tw(t,z)T$5ib, Rf 23 

<Dwm<Dmfcmm\z%ijmizmm±-e. K-^zm^mzu roj 

\z$£*DT^n'en<DM.mm\zitM'T2>h<D£?z>o z.<Dt%, (2 
- 1 ), ( 2 - 2 > )&*j£ft-r*. 



Sg-pg-Cg«(-^^- + V )= an -U-(Tw-Tg) (2-1) 

St dz ' 

3 Tw 

Sw p wCw = Ofi-U*(Tg— Tw)+ 0?2-U-(Ta— Tw) 

9t (2-2) 



Sw> P w, C w li^n^nRf 2 3©M©«£, JfcUft, gff®«, v 
«Rf 2 3 *ffitl&mft<DWiM> T A «R^ 2 3 ©^^©^c^iM^T?^ 
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iltl^S (2-1), (2-2) (3-1), (3 

- 2) r#^n§, 



3 Tg 8 Tg 

= -V-— +a-(Tw-Tg) (3-1) 



at dz 

9 Tw 



at 



=b-(Tg-Tw)+c-(TA-Tw) (3-2) 



cine>©5S; (3-D, (3-2) fc&v^x, a, t>, c 

5 T & t) , a = a 1 • U / ( S g • p g • eg), b = ar U/ ( S w • p 
w • cw), c = a 2 • U / (Sw* (0 w • cw) T & » 

^ (3-1) (Dftmmimte. stz x©^#©dftn#fRj©M^£j@e 

£^#0«3££K:i&t;&S!Efl.ii«Tg CD 1$ RB W £ ft # ( # ft B# H9 il £> 
©l^lbl) 5£ (3-1) 0D#33|g2J|i 

Tg ommmmitm (&&mmmitr) <Dmmmt&)> *i*t>%* «e# 
%:'?mfcmm-e$>2>o ge^t, (3-1) stz7?©iiM 

STg ©Wf HJ ft* 5 Tg/ 5 ta*, ±IB^^3g(DMm^ft^^ii, 
15 ±fBf&e^®Mm^ft/&#£KJftDfc i kG!) (tneoiiiM^© 

£fc, 5£ (3-2) 0S2^1«tt, ftlztcntlgTw t»E 
^iSTg tOfilC^DfeRflgTw <DP#F B 1lft^ft* (#ftB#F B 1i5 
fcDomS^ft*), TfttolS, fit zt'O^tRf 2 30fii© 

SI (3-2) <Z>£r52£l 2 filzTCRffilTw 
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Tg(t+At. z)=Tg(t, z)-- ^-^.(Tgtt, z)-Tg(t, z-Az)) 

Az 

+a- At-(Tw(t. z)-Tg(t, z)) 1 > 

Tw(t+At. z)=Tw(t, z)+b- AfCTgft, z)-Tw(t, z)) 

+c-Af (TA-Tw(t, z)) (4-2) 



10 C.n&©5* (4-1), (4-2) tt, tiz, t 1?0^M^T 

g(t,z)S^RflgTw(t /Z )t, fefiz^itfu (±Sfcffl) ©^Bz-Azfc 

* t To^^igTg(t,z-Az)t^iijn«, &a 2.\z%>nz>yK 

$ Sfceiftso^&m^jftteg&sii-s^t-e, z+a z , z +2 

15 Az, T©«E#fflSTg 3&rKR«fflfifTw *JH#te*«>5 C t*s-C 

t§il t^t*t§, O 1= 0 , #4£flz> z+Az, z+2Az, — TCDTg, 
Tw (t=0 T?©#Jgl!{ii) P3f 2 3©Zi^ 

(RjCDffilCCOiH^ (^J^.«Rf 2 3QADP) O^#HTg(t,0)^4^. 
ftf£ (££^$3: z-Az=0 &fiz, z+Az, z+2Az, — iZ&tf 

20 'S^NF^it, t+At, t+2At, -T©Tg, Tw£^fcHT#3, 
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ftil©fegz+Az, z+2Az, — fc^V>Tt>HfliT?&5. filzTO 
RfIgTw(t,z)}i, Bf^Bf &m z "TCD^^m^Tg fcRflffi 

stw £©«3&K:jfci;fcfiaegtej««' (5$ (4-2) ©sg2Ji^-r 

10 Dfcll^ft^ (ft (4-2) ©fg 3 ^^Iti^fi^^) «J 

8H6Tw<o,z)ic*«;&n# *r*££K«k 

#H2«§iT&, ^^ffl^^tf-A 19tt, S (4-1), 
(4-2) ©^5*;^ &£#5S£ UTfliVi, #3&##^,5II& 3 a ~ 3 d 

15 a~3 d©5£, «##S;3I&3 a. 3blt 

wits, dne»©^^^^aiiS3 a, 3 b\z33nz>wftx<DW.m& 

<Dffi.mtiM.mzim (##x©gsm;£ftT©m^sa) tizfovtcum^ 
20 ibt, i^xiiit 6 a tcDmomfcrnt. wm.m6 a^e,*^© 

£©*§-&> «^^§taBS3 a £43**5 J£Tga ©fi^ffi«, 

aB^^aaK 3 a fcfcttStfeftflf 6 a OSITwa (£*T, ilfii 
Twa <hV>5) ©*^Mt#i^T> i^?at^1f-A'l 9 0110*^ 
25 ^©^"t*;!/^ (5-1), (5-2) \Z «fc r> e>tl§, 

»^*§ta»3 bK:*WS*l^^©fflftTgb ©JtJtffite, 
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if- A 1 9 (DjJliCU-^f^J^^AIII:, WKD^^Jlft ( 6 - 1 ), (6 
-2) \Z £ e,tl^ 0 ft, i£ (5-1), (5-2) Kl<fc D5fcg> <bft 

5 3 a <DT^i5#fc&tt&M^<D*£^ffiT&3o 5£ (6-1), 

(6-2) e>nS#^XiaftTgb R^IflgTwb 

dt 

Tga(k+1 )=Tga(k)-Vg- (Tga(k)-Texg(k))+Aa-df (Twa(k)-Tga(k)) 

(5-1) 

Twa(k+1)=Twa(k)+Ba-dt-(Tga(k)— Twa(k))+Ca-dt-(TA(k)— Twa(k)) 

(5-2) 

10 

Tgb(k+1 )=Tgb(k) - Vg- — • (Tgb(k)-Tga(k)) + Ab ■ dt ■ (Twb(k)-Tgb(k)) 

(6-1) 

Twb(k+1 )=Twb(k)+ Bb ■ dt- (Tgb(k)-Twb(k))+Cb • dt- (TA(k)-Twb(k)) 

(6-2) 

(5-1), (5-2), (6-1), (6-2) * <D dt «, 

(4-D, (4-2) ©At i:ffi^t§„ ^0 dt <Dm$$> e>#» £g>5t 

15 »6nTUS. 5£ (5-1), (6-1) ^CDLa, Lbra? 

timftm$LM9& 3a, 3 b (HJtffi) X $> 0 , Mi25£ ( 4 - 1 ) 

OAzCffiStS. 5$ (5-1), (5-2) *©Aa, Ba, C 
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a, sfctfKiiS; (6-i), (6-2) toAb, Bb, cbit -^-n-^n 

a (4-1), (4-2) ©a, b, cfcfflSTStTJUlTf^D, * 

sns. ^ (5-D, (6-D ffovg temftxomm&^-t 
a^*-* (^n«m^r^> ^5tc^J6e»n^>) t& ^ , a; (4-d 

Z\ 21 5£ (5-1) l:i!5#^7fiSTga ©*rfc&Jfcj£teT 
ga(k+l)*KCm-rSfc«>k:<&S3a:»^f ^fflflPTexg(k) h2l: 

*^^5n«. j£ (6-1) iCcfc 5i^XMSTgb ©frfc 

&m&3 atz&vtzmrtxmm) g^wfcfctt&iBjS (5-n 

s>nfcs§Htt£*/flv> sns. s (5-2), (6-2) ©tg 

*m$nfc*»iaft©««f«t3^fflvi6n*. s^k, (s-n, (6 
-1) omwtei&^fsimmn? *-?v g ^mss^-m, x>>> 

> 1 ©Elteft NE RtfR^ffi PB ©«»r©*feititt>&>&, (7) K<fc 



NE PB 

Vg= (7) 

NEBASE PBBASE 



£©5S (7) «f © NEBASE, PBBASE te, -e tl^tl & £> Jft D J6 ^ #> 
ft, 7 6 0 mmHg (=101 kPa) £IS!5££ tlT V> 5 0 H©5£ ( 7 ) fc 
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r/i^flgTwb ©-tn^n©«l3£ffiCD«I»!ttTga(0), Twa(0)> T 

5 g b(o), Twb(o)a, ^nm^mxu, x>>?> i <Dm&mi&m (x>$? 
> i ©&i&r#) \zmm±m t m.m±>^- m^v^^) \z& vfemzntc 

>k\z. ffiftwmm&z at. mmmw4 omm ^mmm^mt vx 

io mv<fom4K • m.7tKfc) ic^otsbm^^^, ^v^mm cm 
fcmm^rcv <D&mm) itmteWXxvtitmizitMTZo z.mt. 

Mt\zmcr^M.m^i\: x tmmrnm 4 <D&m 7 t(Dm<Dm^m 

mm 7 ©gB^i^ttts. 
z,<dm&. ffiftmm.m& 3 c iz&nzmfl xm.rn.Tgc <Dmfem\z. 
20 &ftm^m& 3 c &mf&?z>Mm7 ©istwc mr> miistwc 
t.^o) (Dmfemt.m^x. mm.M.*?*?--^ 1 9 vmrnw-i 

^o^e^;^ (8-1), (8-2) \z& d ^se> s>n& 0 ft, 

5£ (8-1) tCj;Df J&ensg^xaSTgc RtfMJSMmTwc te<fc 
DPb<te* 2&#ifcll3§8&3 a©TSM (fc&^«4 OffiPiS^) 
25 frSM^OJi^lii^&So 
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Tgc(k+1)=Tgc(k)-Vg-|-^-(Tgc(k)-Tgb(k))+Ac-dt-(Twc(k)-Tgc(k)) 

(8-1) 

Twc(k+1 )=Twc(k) + Be • dt- (Tgc(k) -Twc(k)) 

+Cc ■ dt- (TA(k) -Twc(k))+ Dc • dt- Vg 

(8-2) 

5£ (8-1) *<Z)Lc \&&ftW§S.mm 3c©I^ (H5£ffi) T$ (3 , 

mm& (4-D ©Azi:fflst§, *fe> 5£ (8-n, (8-2) * 

©Ac, Be, Celt -en^naS (4-1), (4-2) ©a, b, c 
5 fcffiMSTS^^HRRT?**), ©fitted S^C£>^ifc^ v- =1 3. V 

-zsa>\zm~3^TMM mm) -znzo & (8-2) <o^mm 

10 ilBAc-Cctl^II:, ■ZOmtfito 5*CJ6ii^y5 a.U—z/ 

a>fc*:?V>T«£ (fast) SnstfmTftS. lot, 5£ (8 
-2) te, B&fBzS (4-2) ©£52K:, (ZZL-VfeM 

ft, 5£ (8-1), (8-2) *©dt, Vg ©ScSfcRtf^Cffite, lulB 
15 5£ (5-1) ~ (6-2) <Db<Dtm — "l? & £ 0 £ , 5$ (8-2) © 
S|tT?iVi5TA0ttt, huIHS; (5-2), (6-2) T/BV>3fc©<i: 

gc(0), Twc(0)lt *^JfiiBt8Trtt, it (5-1) - (6-2) ©*§£• 
x>s>> 1 ©m3£Sa&R#fc&tt&*^M^©&ffi{fiT&3o 
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SSS 3 dO^IMTgd R^^fllTwd (it)»b<tt«;^» 
a»3dOT»*fc*»J*I*) tt, MfB5£ (5-1) ~ (6-2) t 
5 mm.OXKD^^frft (9-1), (9-2) HJ;0^ft^n§. 

Tgd(k+1)=Tgd(k)-Vg--^.(Tgd(k)-Tgc(k))+Ad-dt-(Twd(k)-Tgd(k)) 

(9-1) 

Twd(k+1 )=Twd(k) + Bd • dt- (Tgd(k) -Twd(k)) + Cd ■ dt • (TA(k) — Twd(k)) 

(9-2) 

5£ (9-1) «f«©Ldtt»»#«lK3d(iDfi* (ffljfefc) 
lift 12^; (4-1) © A z fcffiS*r<5. 5£ (9-1), (9-2) 4> 

©Ad, Bd, Cdtt, *n^nS (4-1), (4-2) ©a, b, c 

ft, 5£ (9-1), (9-2) «f©dt, Vg (DM^'&.XS^com.^, MfB 
5£ (5-1) ~ (6-2) Ofe© <h |W| — ^ (9-2) © 
IlTffiVi5T A Offitt, (5-2), (6-2), (8-2) Tffl 

15 ^%>*><D hm — ^VfoZo i^XHTgd R^ttlMtTwd 

fit <Z> 3D S)HtTgd(O), Twd(0)tt, 5$ (5-1) ~ (6-2) ©« 

&m\Z. X>>?> l ©SMM- h 2 jfttf£a&##|&3IE& 3a~3d©# 
20 ^^UTexe, Tga, Tgb, Tgc, T gd CDjt^M^±^fi!l^ 6> JMg# 
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gd ot^itt, o 2 -fe>it 8 ©EBffiffi3a#T?©##*©sgfcffiysf 

5 gtt, 0 6 ic^-ri; -5 ^^$n^„ I^i6tii, h&IB^ (1) o^Ef 
;P5£ bJfc^^V 2 4 , MiBiS (5-1) Rtf (5-2) 

^fr&t* ss: (6-D (6-2) ©^ef^ts^n^n cat 

25, 2 6, S (8-1) ( 8 - 2 ) ©^^jfc 

£ CAT g|5#^^^ ; E-7 i ;i/2 7, j£ (9-1) (9-2) GD^E^ 

10 S$ CAT ti^^i ; &T;i/2 8 t^LT^S. H 0^c<Z> <fc "5 , 

2 4- 2 8 fctt, X>>?> 1 ©IH^m NE &£«^;JE PB <D&m 

i^^sns. MStr^ 2 4 k-^tl ^ns ne> pb 

i^i^^jgs tmap *$t®z>tc®<Dh<D-c& x> , wm.zkm^? 

JV2 5 - 2 8 NE, PB te, tu IB^SI A 7 ;* — * V g 

15 7&tbZ>t£tb<D t>tf>T&&o S£«»jfc : E5*;U 2 5 ~ 2 8 fctt, * 

IllTAO^WI^^^nS, fit, CATM#^^fi ; &^;i/2 5, 
CAT f&SMR^afc^JV 2 6 , CAT SB * » & tlfc ^ 5 s ;V 2 7 , CAT 
%m=^^)V 2 8 ICte, 3ctl^tl<D — -0±tiLm<Dm : E7 £ )V 2 4 , 2 5, 2 
6, 2 7©ttS*tUT©i^X^Tex gl Tga, Tgb, TgcOjt^fg 

20 #*-n-£n#;t&*u ***kik: cat 'fem^m^? )v 2 8k:<fc9, o 

f6a, Migl4©»l7 4 i^f 6 b) (DM^«rfi^-r§fc8e){C, 
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2 ote, *^ju&«rt?w:, o 2 *fe>^8©m^^i o t zn\zmm~r z> 

y # k-* 1 3 (£<T, *fck-^13t^5) <h©r B lcD^fcil£#iI 

^H, C <D«l^^fr-5 id k — ^ 1 3 (DMlTht 
Jtfc^iirTfr "9 ^ 5 1:1X^5. k — ^ 1 3 <D Um Tht <D 

m^mm\z^^x\t, mt-? 1 3 .t^^gpi 0 tom^mmm^mm 
10 its. cOck^&jt^BS^ff 5* : ?s^^if-/t2 ocoitjer;^ 
-r&fc-fe, ^^m^-^if-A* 2 0 o 2 -fe 8 (om^u 1 0 com 

ST02 (fi*T\ tfiSToa tV><5) co^^iiii:, k-^13©ltT 

15 (10-1), (10-2) \z&K> ^n^enm^<D^r-( z )i& at 
jE&^&s. i£ (10-1) ra, m^m^e^^co^-e^ o , 5£ (10- 

2) tek — ^iS^E^l/CD^T^ So 

To2(k+1 )=To2(k)+Ax- dt- (Tgd(k)-To2(k))+Bx- dt- (Tht(k)-To2(k)) 

(10-1) 

Tht(k+1 ) = Tht(k) - Cx ■ dt ■ (Tht(k) -T02(k)) + Dx ■ dt ■ DUT(k) 

(10-2) 



5£ (10-1) *r>( 9 A&vm^U 1 0 ©jt**ft:*3&t, 

20 O2 -fe>U- 8 ©ffi«ttf3Tia#-C©*#XS&Tgd (M!Bg&##^5iS& 3 
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(lo-i) ©*ai2«), -r i o £ utinittts 

s^Tht t ©<BSfc^cfca^x<b^^ <5£ (lo-i) ©*ag 3 
jg), -r mi^u ioit55*;^h-^i3 1 ©ra©&e3tfc 

5fc (10-2) «, ^^j^^AHot-^n ©ageagfls 

(ss (io-2) oftmm 2 m). tuz>%, m^u 1 ott-^i 3 

10 £©ra©S»«3£fc:#'5a&2SteJ£#£» t-^n>ho-7 2 2« 
t§J;5(:4fi!ct^fa"T^ DUT K:j&C;fca£I5fl:j£#, -Tftfrts 

15 ft, 5£ (10-1), (10-2) *©Ax, Bx, Cx, Dxfct, 

9 ©flUig©^^ ^;W^-f A (MS25S (5-1) ~ (9-2) © dt) t 
20 R — ©flt(d^^$ tlTV^ 0 

ZL 5£ (10-2) CD tH ^ ^ ^ ^ DUT(k)«, t - ^ =1 > h D 

-^2 2 ^m^-r^> J; 5 CltBUfcra-T^ DUT ©Sfiffi^fflV^ 

O2 (0), Tht(o)^, ^mmmm^\t, 3L>v> 1 (DMfcmi&niz&ttz 

25 *^a^©^i±}{iiT&£, 



WO 03/089919 PCT/JP03/039S5 

4 8 

-722 a, Sji^BMtaf 7;v=f u XAfcio t-* i 3 fc**-r*w« 

A# (Slf^ft) tl/TOra-f^ DUT ^(D"TA—"r 

©lit, Jtvmmomfemmmvmtm (z\n\tmm<D^tmm\zm 

ITht ©SSfcaStefflSfS) il:fIL, ^^t-^n>bn 

-^i^Tht OD m ^ PbI ^ <D ^ b » A T02, ATht fc^@-r££, £ 
15 nS©Ill:IATo2, ATht ^, ftl^tli?it^1f-A*2 Ofcf 

fc^iftfE^E^;!/^ (lo-i), (io-2) \zm^^x, #5$ (11- 
1), (11-2) siaD^^sns. 



AT02(k+1)= AT02(k)+Ax-dt- ( ATgd(k)- ATo2(k)) 

+Bx-dt>( AThtCk)- AT02(k)) 
=(1 — Ax-dt-Bx-dt)- ATo2(k) 

+Ax-dt- ATgd(k)+Bx-dt- ATht(k) 

(11-1) 

ATht(k+1)= ATht(k)-Cx-df ( ATht(k)- ATo2(k)) 

+Dx-df ADUT0O 
=(1 — Cx-dt)- ATht(k)+Cx-dt- ATo2(k) 

+Dx-dt-ADUT(k) (11-2) 



«u :n&©* (n-2), (11-2) \z & v>t , at 02 (k)= t 
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o 2 (k+l) - T 02 (k) , A T ht(k) = T ht(k+l) - T ht(k) > A T gd(k) = T 
gd(k+l) - T gd(k)x A DUT(k) = DUT(k+l) - DUT(k)T & § o 

5 2) Id <fc D5£i1"§. 

e(k)=To2(k)-R(k) (12) 

ifiaii^lbiA et^5) MfB^ (11-1), (12) icg^T 

v^x, (i 3) iao^^sns. 

10 

A e(k+1 )= A To2(k+1 ) - A R(k+1 ) 

= (t -Ax-dt-Bx-dO- Ae(k)+Ax-dt- ATgd(k)+Bx-dt- ATht(k) 
- AR(k+1)+(1 — Ax-dt— Bx*dt)- AR(k) 

(13) 

* 3; (13) \Z & V* X , A e (k) = e (k+1) - e (k) , A R (k) = R 
(k+1)- R(k)T££o Z\(D^ (13) (D^tHi&igkl&^Tte, A 

To2=Ae(k)+AR(k)tV^Mi^ (£frlte5£ (12) CSoX) ifi 

15 ffl^etm^. 

$ 6» \Zs mitt (11-2) \Z. A T 02 = A e (k)+ A R (k) t. V* 3 M 

%&.*mmisTmm.~T2> t, (14) *j#5ns. 

ATht(k+1)=(1 -Cx-dt)' ATht(k)+Cx-dt- Ae(k) 

4-Dx-dt- ADUT(k)+Cx-df AR(k) < 14) 



20 CUT?, h;l/X0(k)= (e(k), Ae(k), ATht(k))T $i 
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5 0 



Xt§ t (Ttefem*M$£-tZ>), MfEiS (14), (15) t. e (k+1) 
= e (k)+ A e (k)t^5mmj£Lfr 6, (15) ^^e>n^o 



X0(k+1)= 0 -XOOO+G- ADUT(k)+Gd- ATgd(k)+Gr-R0(k+1) 

{&U X0(k)=(e(k), Ae(k), ATht(k)) T 

R0(k+1)=(AR(k+1). AR(k)) T 
G=(0. 0 r Dx-dt) T 
Gd=(0, Ax-dt, 0) T 



(15) 



0 = 



Gr= 



1 1 

0 1 —Ax-dt— Bx-dt 

0 Cx-dt 

' N 

0 0 

— 1 1— Ax-dt— Bx-dt 

0 Cx-dt 



0 

Bx-dt 
1 -Cx-dt 



^ (i 5) *<d ro, g, Gd fct, ^n^nrnft (i 5) o^l 
5 *£Tj£«snfc's# b;nr&o, Gr tz^n^nrnft (15)0 

10 jaj»*twe#ftm*^if-A 1 9^*^a*^if-/t2 oojiiiKD 

dt i^-tUTfroTV^. CKDfefe^; (15) <D^# Ml/G, 
GdSfetMcfr?!!*. GrTtt, dt^fflV^tlTV^, £©*§-&> 

£ ffi & 3 J6 *C, tb&&)m^mffl (#IAfc£2 0-5 0 msec <Z>Jig8) T 
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UlTtt, flaw A* (5*3. — ^-f dut) fcMT £ fit ^i&g^tt; 
w<Dmmfe, ^fi^-^-tf-n i 9^»m^M^-^if-;i 2 0 ©If II 

(u--r a) :/if—;t 1 9 ^m^m^^tf—^ 2 0 

10 (Dmwt&mvmm at £ 0 t>fi^i ate 3 0 0 ~ 5 0 omsec) 

-T^WSCtt, k-*n > h 2 2 ®ffltfft3!<Z>A3li dtc £fflV>T, hu 

12^ (1 5) ^e>&5$; (1 6) tc#^^8e>e>n^o 

15 
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X0(n+1)= 0 -X0(n)+G- ADUT(n)+Gd- ATgd(n)+Gr-R0(n+1) 



(16) 



ULs X0(n)=(e(n), Ae(n), ATht(n)) T 



R0(n+1)=(AR(n+1). AR(n)) T 
G=(0, 0, Dx-dtc) T 
Gd=(0, Ax-dtc, 0) T 



0 1— Ax-dtc— Bx-dtc 
0 Cx-dtc 



0 

Bx-dtc 
1 —Cx-dtc 



Gr= 



0 0 
— 1 1— Ax-dtc— Bx-dtc 
0 Cx-dtc 



^OS (16) ^t-^3>hn-7 2 2 ommmmcDT U XA 

^^mizm^&ffl'mttm&^^jvft-efoZo n £-e> z\<d^ (i 6) * 
(ilfilii©7;v^uXA) tt*o«k5t:ii$ntv^. iff 

IBS (1 6) (D^^JV^.J.ZMVX. i?IST 02 OSMR^Mr 

y ^ (t-^3 > h n-^ 2 2 (DMnV&mnmm dtc ©Mr «0>P#K 

gd ^Md Xf7 (t-^3>bn-7 2 2 (D^iilOHIi dtc 

Mr sewtt^Bi^w, Md ft#^^i*fjii*wt»t5. ^ne® 

^M^PmlMr, Md tt, k — ^n>hD-72 2 ©Uffllffli© 1 ^Sl dtc 

#5$ (l 7) ®B¥tiiiK&Jo <Dm&Mfr4bTZ>£5feMffl 



WO 03/089919 




PCT/JP03/03955 



5 3 

XJj ADUT n > h u — ^tfmm^&V — #n >hn-7t 

oo 

00=I[X0 T (n)-Q0-X0(n)+ ADUT T (n)-H0- ADUT(n)] (1 7) 

t*=-M+1 

z^t. (i 7) fccfetT*Mtt, gM^jiBtfiiiMr, mxxum 

5 fl^p^Md (0-5 SO^fn-i^f T M = max (M 

r, Md) QO, HO tt, * n^ftttSBfi ^ ^ h ;v X 0 <D 

JRjfctt, Mt^A7JADUT ©A«7— (*#£) ££#><Dfi^fr 
?IJT&&. XO « 3 b)l-V&&<DT?, QO fc* 3 ff 3 

^"J©*J-^ff^JT2b -5, ADUT »X^7-T2b5©t, HO 

TSfcfc'fc* QO tt«^.«#<fcff^l (£T rij 

^iff^J) KlK^f*— 2r\ HO Uft&lQO <DMnf$ft\ZikLT±%fcm 

15 <Z>ffi!lfllffla!<DJilglJ& 3 0 0 — 5 0 0 msec tLT, Mr te> 

09*.t£ 2 0 fci£5£$n> Md teMfLte 1 0 l:t^$tlTV^, 

it&fBaS; (17) ©»fl5H*©|t&«/hflS'r«ft!l»A* ADUT Jfc 
5£ (18) Hio T^A e>tlS 0 #2&JS?glBTWU 
^Tgd KlWbTte, ^rCDTgd ^Md X x V 7& <Z>*5fe * T^&ffi \ZB 

20 jt$nsit§. 

Mr 

ADUT(n)=FO-XO(n)+I[FrO(i)-RO(n+i)] +Fdf ATgd(n) (18) 
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£<Z>5£ (18) <Dftm& 1 m<D FQ 3 XiOff^t? b )V (FsO, F eO, 
FxOK £52Sf§ 2 ^ ( S (Dig) OFrO(i) ( i = 1 , 2 , Mr) te^tl 

^tl 2 &<Dfr ^ h )V (Fr01(i), Fr02(i)K ;fr5afg 3 m F dt te7> # 

^n^n> (h-d - (19-3) 
tn^oTgd vxmmxt} dut £3&&£<fc5£-r 

5. Fdt ttS (19-3) CD{ }P^(DMM (Md+ 1 

10 ^6&5^^hJVi^:§. 

FO=(FsO, FeO, FxO) 

= -[H0+G T -P-G] _1 -G T -P-CD (19-1) 

FrOG)=(Fr01(i), Fr02(i)) «BUi=1. 2, Mr) 

= -[H0+G T -P«G]" 1 ■G T -(£ T ) M -P-Gr (1 9-2) 

Md 

Fdt=Z(-[HO+G T -P-Gr ■G T -(^ T ) 1 -P-Gd} (19-3) 

i=0 

ZLnZOiZ (19-1) ~ (19-3) *<D-P te&aS (20-1) <D 

te&5£ (2 0-2) \Z<kY) e>n^fr^J (Jl<DJ®-& 3 ff 3 ^IJOfT^IJ) 

15 



P=Q0+cp T -P-O 

-<t>-P-G-[H0+G T •P-G]~ 1 -G T -P-0 (20—1) 

4:=O+G-F0 (20—2) 
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^> S (19-1) ~ (19-3) MtffcS; (20-1), (20- 
2) *<Z>G, Gr, Gd, <I>teMfBS; (1 6) CD {& b # # T S m £ n 
feCt^S, HO, QO&ffifBS; (1 7) CDiilt J 0 ©fi^fT 

2RI (fib, i!C9*§-&H0 7-) T&£<, 

^uT, Mies; (i 8) ©*?am2^ czom) &fto. ro 
(tufas (i 9 - 2 ) stfLzfiziZ (i6) <z>au» #&#{&) zm^xm 



Mr Mr 

7[FrO(i)-RO(n+i)] = 7 [FKO- AR(n+0] (21) 

i=1 i=0 

FKO= 



Fr02(1) :i=0 
Fr01(i)+Fr02(i+1) :i=1. 2, ■«. Mr-1 
FrOKMr) :i=Mr 



cos: (2 i) (i 8) i:f^At§i:*t:, S; (1 8) oftmm 
iisfo, xo (Mies; (19-1) MtffciS; ( 1 6 ) out 

##£#M) *m^xm%w.-tz. t\z&Q. miss: (1 8) ^cs: 

(2 2) £<fc D^$n&o 
ADUT(n)=FsO-e(n)+FeO- Ae(n)+FxO- ATht(n) 

Mr 

+ I [FKD- AR(n+i)] +Fdf ATgd(n) (22) 

i=0 



t-^n > h 2 2 tftkm-T^gmfflXJ] DUT(n)te, 
^rO)Wmm DUT(0)f!ADUT(l), ADUT(2), , A DUT(n)£ Ulltin 
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gbfc&<DT&3;fc £> , ±|BS; (2 2) fc«fc?K (2 3) 

So 

n 

DUT(n)=FsO- Ie(j) +FeO-e(n)+FxO-Tht(n) 

j=i 

Mr 

+ Z[FKi)-R(n+i)] +Fdt-Tgd(n) 
-FeO-e(0)-FxO-Tht(0) 

Mr 

- Z[FKi)-R(0+i)] -Fdt-Tgd(0)+DUT(0) 

(23) 

-£LT, Z\<Dj£ (2 3) (DlO^m^, ^ (23) (D|f$ 6 m 

5 (FeO- e(0)©3g) -^1 0^ (DUT(0)£>JS) ££T r 0 J 

t~C, t — #n>hU-7 2 2\Z^m\Z&mZ1£%>Mffl\J] DUT(n)£ 

laitsfc&os:^ (24) ©iiD#sn&o 

n 

DUT(n)=FsO- ZeO) +FeO-e(n)+FxO-Tht(n) 

J=i 

Mr 

+ ZlFKi)-R(n+i)] +Fdt-Tgd(n) (24) 

(=0 

10 £<£>5£ (24) k-^3> hD-7 2 2 tiD k-^ 1 3 &fflffl 

l-^fe^CDM^A^ DUT(n) (5*3.-5^) £ MXW ffi T S fc & © 
5£T&&o "T -fe , b-^>hD- 7 2 2tt, £ © AH # A # 
DUT(n) £ ^ k — ^ n >hD-7 2 2 ©Mi^lOD-^f ^ )V? -f A (j^ 
$) #tz£ (2 4) iC<£DM##ffil^ ^-©^-^ DUT(n)OA;P 

M0i«&S*$iIf§ o £©5£ (24) ©& 1 3^£T? (Ze 
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0)£^tf^~Tht(n)£^tf J||£T) ifllie^t-^UlT 
ht fcfcDfcS!l1*PA*J*# (7^-FA ( ^^. J^T> 

F/B J&#Uopfb tffcf £) Tfc£o ^ (24) <Dfim$&4m 

(2 Fr(i) • R(n+i)©JS) B R Jfc C fcfflflf A* ( 7 -f - H 

5 7*«7-^^^o JB*T, £<DJ&#£«itB^<ii F/F J&#Uopfr £ffc*r 
£) (Tgd(n)£^tf Jit) «*#Xm&Tgd (HtlttlK 

7ty-F^. £©j&#&s>g^SL f/f j&#uopfd *m~? 

5) CCDidfc^ (2 4) Kick UTCD DUT 

10 h-^ n > h a — 9 2 2 fcJU 7 n v 2 mm°V&MT 3 £ , m 

CuT, d©^: (2 4) (^cfc D MM At! DUT(n)£3£a£>-5£:86{;ii&g 
&Fs(h Fe(K F xO tt, MfEiS (19-1) fcfig o T * 6 ^ D tb % ffi 
StlfcHtflfflV* "btlSo Fr(i) (i=0, 1, Mr) MI3 

is s (2i) (19-2) ic^oxab e»^D©^m$n^flt^ffl^ 
e>n§. Fdt teiaiE^ (19-3) ic^oTfe^^p^^ai^ 

Wtm&m V^n5. f^, Htl FsO, FeCh Fx(h Fr(i), F 

dt ©jfitei&r ttsisio v*£j&^&;&< , -> a ^ i/ - -> 

£fc> ^ (2 4) <Dtg#£i&gfcb:--^mmTht RWXIIT 

g d ^-n^n, MfHm^M^-^if-A 2 0 fci 0 ^«e> e>nfct-^ 

ftfc##xm^Tgd ©j££jit©**r«a«fl§v> &ns. 
25 ssic, s (24) <Dmnfc&mtem?mffim e at, a&re*^®*:/ 
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##&^£5£K:&0f 7 5 0 t2&_k©iftfle (#H5£^1lTte 
5 09*.J*8OO , C)£, fc — ^ 3 > h D — 7 2 2 omWW'f ZfrZ-i A 

bT^^o OSO, Mr+1 ^(^e^fitR(n), R(n+1), R(n+Mr)^ 

^^sif^noofsti^it^n^o ^i/T, (2 4) 

&J#L&4iiR(n)T&&„ JtsE© £5 tefB««#$n;fc@SHitR 

(n), R(n+1), R(n+Mr)^, i!ul25£ (2 4) ®^43| (R(n+i)£ 

ft, X>>?> 1 (Dl^HiH^ £ > *ffiST O 2©l«(iR*8 0 

20 o -5 ^^mk^^-t^ t. x*>$?> i <DMfemi&m\zo2 
8 oifsn i o KLX.ftm&ttmvT^it&sisLm&E.}*. mm^m 1 o 

Tte, @iM^g2 1{t X>S?> 1 ©jltelB*&«, btjsi^m (0U 
*.« 1 5 £») dt^jfi-r SJTIt m^M^Toz ®@itR§ 7 5 0*0 
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5 ^Cfi^-yif — A 1 9 , m^U*?*? — A 2 0 <£>#!S<E>Ji8! dt <fc D 

jiojb dtc £ o fefivi. 

•fe>*MflEWiP 1 8 tt, £i\ X>$?> 1 NE, SfcJaJBE 

PB SlIX^c^M^Ta ©^£BM£J&#b (STEP1), S&teft&tBSSI 
10 ffiKJt^i* 2 lSO!h-3'a>hD-72 2COMa0>l^$!#CDB#P B 1 
dtc £#^>bt*£7fe&<Z>##>h^>^>'^-l''T COPC 6> It £ $1 Iff *T & 
(STEP2) 0 ^©*^>h^!>>^^Y COPC 0fi{J, X>i?>l 

roj tcioaiMbsnT^s. 
^-tx. -fe>*y-fflBfie«!iiP¥g!: i 8 r±» copc=0T?*5»^fctt, g 
15 sHaK^^a 2 1 fc-^n > 2 (Dfflmmmtomm dtc t 

ffiStS^'f V^5tP#Ra TMl £ COPC ©te£LT*rfcK:t!*5tb&& 
(STEP3), 0 2 8 (D^^M^T 02 © S^ffiR *mfeTZ>m 

ML, — 1 3 <D^=l-7-4 DUT £^m#a3££> ^- tl^tlifrlE g 

mm.mm^^ 2 1 s^h-^a > h n-^ 2 2 fc<t Dis&nffrs (s 

20 TEP4, 5)o STEP 2T COPC^ 0 T & § \Z \% > > 

<y-M.mUffl^®L 18 fcfc, STEP 5 t COPC <ZMi£#^>h^>L, 
STEP4, 5©liSf»St5. ISoT, STEP4, 5 

-biB^-r-TK^i^w tmi te<fco&5£3ns«8§ dtc -vmnzn&zt 

tf3L%>. 

25 _hfBSTEP4, 5®IilS, £ D &&©«fc 3 fcfrtons. 

st, e^ffits^^jg: 2 i § s t e p 4 <Dmmt. m$o7u— ^ 
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2 ik:j;&step4 ©®s-e«, st, x>>?> i 
(Di&m&tDmj&mm&mi-trt? tsh ©{ga*&s>^c©5t©fcffi 

XTM <hJt$fc$:n3 (STEP4-1). £©£#, TSH^XTM T 

5 -r^fc-fe, x>$?> i ©ate«iifti»«©3Rtt*T!**»'&fctt, 

s^iit^^^^ 2itt, ta^©^^ ^o 2 -fe>u- 8 <Dm^^ i o ©»ii 

6 0 0 10 (STEP4-2). $ , CCTi^tSSil 

R«J; < tt, i€E^SS^ffl?li^l^Mr |£ © g Hlfii R (n+Mr)T 

10 ^5. 

STEP4-1T TSH>XTM tfeSi^lIlt B«*t«Jt^ 

i2ift ^iiT A ©ift©tfflt (08©sTPEitr#$n 
mr 0 2 © isiR &tgjt*r & (step4-3). £ n-r^^n^ s 

15 KIBRtt, ^liTA^tliS (^IJ^.^Ta^O'C) Tfe^^^lC 
te, S#WK:te7 5 0"C«±©ffi5£fit (*HliiTtt8 0 0*0 
£. ^iT?ODI>^> 1 ©SfeNF^> ^UtTAM^t* 

(^J^.^Ta<0 < C) Eltt, if ttT 02 ©liffiR^ 8 0 0t:©j;5 

20 #£lifcJ&tBTtt, ilt5k-^13©MMll:j;oT> b — * 

«b-^ i 3 ^©ii*w:g§nwwic*±sn*. ^ ct, *^«fi^!6T?tt, 

STEP4-3tft rfc&fiftTA a*&^»<& (^J^^T A <0 < C) 

25 7 5 0t^R< 8 0 0 ti^§I) fc^JfT 3 £ 5 Id b T V> & , 

ffi, £© S T E P 4 - 3 ^mfcZnZ gffiflgRtt, STEP4-2t 
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rtCDlilR (n+Mr)T« & £ „ 

±15© £ 5 ICSTEP4-2Xtt4 - 3tiglR ( = R(n+Mr)) 

5 mmMi <DMfflft> m$kuw?z> rc$> (d Mr + i ? t rbf(o), 

RBF(l), , RBF(Mr)0fi5STEP 4-4, 4-5T?H$T-T£o £ 

tUZ&Q, STEP40|i^TT5. 

uOi^, S T E P 4 - 4t«, Mr fiOAy 7 7 RBF(j) ( j = 0 , 
1, Mr- 1) KittVTM&lZ, RBF(j) (£> •fit £r RBF(j+l)©3i3Effi 

io sff-r^Ma^nfr^n§, n»j?T RBF(o)ic^*T«^$tiT 

Mfctt^i^^nS. Sfc, STEP4-5tit MIBSTEP4-2 
X«4 3 T*rfcfc«J£Snjfe:B«flRfc, A* y 7 y RBF(Mr) <D$i1fi 

H§f£*l£o Z\<Dko \ZMm^ti^^y 7 y RBF(O), RBF(l), , 

RBF(Mr)<Dffifei, ^tl^tU MSBiS (2 4) © |g 4 CD R (n) , R(n+1), 

15 , R(n+Mr)lCtB^T^> %<Dft3L% e ffi s Ky7y RBF(O), RBF(l), 

, RBF(Mr)<ZMfift, X > V > 1 CD » B# E>r 5£ ©III («A«STE 

p 4 - 2T?t»jg-rsB*niio CUift^nT^S. 

^IC, k-^3>hD-7 2 2(C«k§i!BSTEP 5©11«, Ell 
0©:7P-^<V — h \Z7jkT& 7 fcllff^tll). L0STEP 5 ©flUST 
20 ST, Mfa^^MmToa omfe^.<Dm&i$.T 0 2(rt) £• > guSH/ty? 

7 RBF(O) (=R(n)K T&fr^, S 41 IK ^ Ji, Bf RSJ M r M @ 

» 2 i fc<k d ^jtsn&a&iiR s^nsoKc^ifiii e (n) 

= To2(n)-RBF(0)$^mi-§ (STEP5-1). 

t-^3>hn-722(l 7 7 ¥ ¥/A, F/B OffiS^lf 
25 t5 (STEP 5 — 2) 0 udT, 77^ F/ A & :r :x — T*-^ DUT ©^ 

u ^ y bmm\zisKxm& " o \ " i " icigjgsns 7 
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K) > F/A=lte> — DUT & %frV&fe&fcffi7iL<D±.$siW.$> 
Zte\&T&m\z&ffim\zM1BLZtiTKZ>Vt1&&lB:vkV, F/A= o e: 

DUT>Tisffi) *fe> f/b m^-r^b-^ 1 

tfc^T "1" Ilit$n577nfe5. F/A, F/B <ZMit 

©«I«8ffitt, "0" 

STEP 5 — 2©flJ^f"Z?» F/A=F/B = 0 ~T & £ i§ , k — 3?3 

> h n — 7 2 2 (2 4) ©Jg 1 e (j)£>SI3E{fi S T E 

10 P 5 - 1 TtrfeiC^m UfeM^ e (n)^rijn#T§ (STEP5-3). £ 

a dtc tefcjRttjair i/& "boatmen*, m. se(j)o»« 

ISfct " 0 " 

* fc, STEP5-20WlfT, F/A=lXli F/B= 
15 », ^zL — ^rj DUT <Z>5i&ffi^S^I$;&:E1!?{itT&^<Z>T, k — ^3 
>hD-722it STEP 5 — 4 <£>MS£#R&UT&<Z> STEP5- 

4icjt^, s e (])<Dm&m&miz&&'tz>o 

k — ^3>hD- ^2 2 it, STEP5-lT^J6fe|ffi 
iie(n)<DiftI (JftSrft) ^^©^JnHfilS e d)<DM&m%f&m 
20 V>T, Mf55£ (2 4) ©ig^ffoT, k - * 1 3 \Ztt~T Z> mfflAJ] T 
DUT CD^HJlit DUT(n)^^tBt§ (S TE P 5 - 4)» -tt5Lt>t>. 
S T E P 5 - 1 T^&fcM^ e {p)<Dm&m. t > * <Z> & fll Jn ^ {1 S e (j) 
k-^MtTht OD«^{jt<D^^E{itTht(n)<h, 1ft IB /X y 7 

7 RBF(O), RBF(l), , RBF(Mr) <D M & It (=R(n), R(n+1), - 

25 R(n+Mr)) £ , H£ # X M ^ T gd ( 0 2 "fe 8 ©@a»00f 1? ©#^Sf 
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FeO, FxO, Fr(i)(i = 0, 1, , Mr), F dt <Dmtfr*>. tffrlB 

5$ (2 4) \Z&Kl , "r ^ — J- 4 DUT(n)£ItBT§o h-^ilgT 

tttfaS; (2 4) ©«JffcfflV> <£,*l£o ^IT, W*^1f — A* 19, 20 

a a* II ft snfcftfcw:, ^n?>0^^if-;ti 9, 20^-en^n 
©&3T#*fcj£5feit©**rtej&*5£ (24) ©astern* &ns. 

10 X^T?* t-^3>hD-72 2fi, STEP5-4t|ffltfcTa 
— DUT(n) © U 5 y hll^S TEP5-5 — 5-1 1 T?^ff t5, 
"TfcJb"^ f^-T^f DUT(n)/^/9f5t©TKSfit («^L« M p w ) «fc 0 
/Jn$ ^J&>5^*JRI»f b (STEP 5 -5), DUT(n)<TEBMT&£«'S- 
DUT(n)©ffi£»fWW»C«fc© "TBBfit" fcRjebtfcr (STEP 
15 5-6). fit, £©£#, MI3^7^F/A (STEP5-2Tiffl 
7 7^) ©ffi£ " 1 " te&5£*r* (STEP5-7), 
Sfc, DUT(n)^TPSffiTS ^>^-&^ S&lC, 5*3.-5*^ DUT(n) 
#Bf5t©.higffi (W^«100X) ck 0 %*#V^?j^£¥iJ$T-r£ (S 
TEP5-8)o £©££ DUT(n)>± IS lit Kite. DUT(n)CD 

20 it&gftfWttfc-e© "±istt" fcKjg biar (steps-9). 

£©<hit, MIB7 F/A©fif £ " 1 " ( S T E P 5 - 1 

0), i^, TISffi^DUT(n)^JiRiffiTfe^«-&{C«, DUT(n) © ffi iHi 

#*ru ME7 5 ^ T/A(Dm\$ " o ** KiKjesns ( S T E P 5 - 1 

Do P>(J:iaDb-^3>hn-7 2 2 }:J:5STEP5 ©Ml^H 
25 TtS, 

H 8 ©*-r >J^f>0Mll:S^T, 1 8tt, 
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STEP7-1 3i:^1-il^^frt5. zomwit. t — ^ l 

3 <DT&mtffi±<Dfc&<D<&mT*& D , £t\ STEP7H*^T> fc — & 

±mW. THTLMT (M%-\£9 3 0*0 ^JLT& **g*«J!(||f $ fl5 . 
5 d , *^Sfi^^-e«, T ht^ THTLMT £&ofc*§ 

fc-^ 1 3 Oiftm^«rB&±-r§fei*^, |k-^l 3^<E>5im& 
Btf&IWteaStf-rs. ill, *VaSS©JB»*r, Tht © ft 5£ ffi ©ffi ** - 1$ 
W»C±flB±ISIt THTLMT ^±tC±#T§ C £ S> tl£o -tr £ T , 

*^Jfi^fiiT«> T ht^ THTLMT £ & £ ^^^^^^^1 (08*fi38>. 
10 £*T, fc-^ OFF ilffiWfMiiVO) S*-fc, liLfei^l:, fc-^1 

Z.<Dfctb. ffrlB STEP 7 T> ThKTHTLMT t^^i^fctt, ir 
>fl^ifgl8}t _tfEt:-^ OFF jSIE«flffl*tH^'r«fc«)© 
h#V>&'(°? TMHTOFF <D{fi£±!Bfc-^ OFF 3I5£P# FbI fc*B 

is m-t&mfem tm2 i:^lt*< (steps),, ^it, £©*§£•&;: 
k-^n ©sttt&j&Br t^^oT, "ty-vM.m.nm^wz 1 8 

lUmbfc? ^ if F/B (H10OSTEP5-2 T^/ST 3 7 7^) ©ffi 

£ "0" fcKJfefS (STEP 9). 

— Jj, STEP7tTht^THTLMT f^Si^Ctt, -k > i& ^ frJ 
20 8«, #^>b^>*^^ TMHTOFF ©ffiS 1 fctt# 

^>h^^>Lfct (STEP 10), $6.13, Z\(Dj3V>y&V>? 

<i T TMHTOFF © {it ifi " 0 " C^ofc*^*^ & =b % , T ht ^ 

THTLMT OMOJI, fiCfiat: — ^ OFF iSSWIB] TM2 *5«afibfc^ 

S^Sr^JSfTS (STEP 1 Do 
25 £ © £ # TMHTOFF 0 T , |||B STEP 9 7 ^ 

F/B ©M£ "0" iC^^-T^o £fc> TMHTOFF = 0 ~C&^m^\Z 
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fa-T^ DUT <» (D^&m.&feUmz "0" fctft5tU®b (STEP 
12), $ *>\Z, y =7 >? F/B (Dm.* " 1 " \ZWtfeTZ> (STEP 1 3)„ 
ft> STEP9?77^F/B (Dmtf "0" \zWifc £ tltzm^ \Z 

-ty-y-ummffl^m 1 s\t. •x^.-x^ dut o^«e#[ (h^ibstep 
®mms§i3ft#u, m^x.— dut Ku&Dfcm^-e^t-^ 1 3 \z. 

mn-g-ttZo £7c, STEPl 2T77^ F/B £>{g#$ " 1 " fcli8:5££ 

nrcm&izfe, ■^y j &m.m.mn^wt 1 8 t-^ 1 2 ©ssiubska 

10 ±i©<fc5KL/TSTEP7~STEP 1 3 (Cit)5il (t~^l 

Mmmm.M.xv+F-rt 1 9 s^^^m^^-tf-A* 2 0 ©no 1 

cd^FbI dt £ * ^ > h~r %> tctb <d v y v *r v > ^ < v cobs 

Ulr-r^ (STEP 1 4)o Cl(D77^>h^'>>^-rv COBS <Dm%, X 

15 1 <Dl&mm\z r 0 j CUISfb^tiTi^. 

^-l/T, 1 8te, COBS= 0 T&S3§£-fcfci:, & 

mm^-^if-A* 1 9 %.z$mTm.*~7*?-rt 2 0 o^soji^ dt \z^m 
-r z> & -?mi£mm tm3 ( nn«s t e p 30 tmi <t d t>$gvo & 
cobs t VTmrc\zmfevrc.'& (step 1 5). j##xmmT g d 

umT 0 2 zmfetzmm (ti-^m^Tht <Dmmmm^^ti) 
n^n, wm.m.xT'i?- a 1 9 ^i&^if- a 2 0 k ^ t> mn~? 

& (STEP16). STEP 1 4t COBS* 0 Tf 

STEP15, 16(Dffiittf|§n§. lot, STEP 1 
25 fct> -hlB^-T ^^^Nf^ TM3 «£ D ;H5£ S n & J16 81 dt THifT$*l£ Z\ 
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hfc^TJ:^ \znt>nz>o -?tnt>t>. t>^m.mum^m. 1 8 

SfStffi^-^lf — n 1 9 X> , STEP16-1~STEP1 6-60 

^as&ni^iiff b, o 2 -fe >if 8 (Dmwwffinm-e ©## xist g a © 

5 #£5t<fi£3<Je>&o STEP16-lt*lt X>>>> 1 ©HJiffcgc NE Rtf 
KtJE PB ©i!E©tfflI (hSIBSTEP 1 ft&ftjfrffi) 
ViTMIB^; (7) fc<fc t> «E3g/i9* — ^ Vg #3fc«> ^ti5. 
38^9 J*-* Vg ©««, X > > 1 ©fclHHggKfc J; D I5IB^ ( 7 ) CD 
" l " 5 fcm&lzfe, &M&>\zV g = l izmfeZ 

10 tis. 

*Hit^-/U 9tt, MIBSC (1) CSo*^Tl>^> 
1 h 2 T©##Xm«Texg ©«fej£«£J*ffi*r* (STEP 

16-2). T &=b^. X>>>> 1 CDO^m NE 2fct«^,JE PB ©5I& 

(Dmmmftzffifeo'? v7\z&r)m*mxxum. tmap<ne, pb)&3£ 

15 86, £© TMAP(NE, PB)£, 8E# X T exg ©t£5tlfi©5§ 

^EfitTexg(k-l) (*aiHlCDi^-f 2 )V& 2±\Z%itfZ> STEP16-2 Tj£ 

8e>e.n^:{ii) c&^&&£n£:#$cKtex ©is t £ffl^Tf&sa 

it^{itTex g (k)^^m$n^o m. ^ifitit x>^>i©T-r 

20 b* U >^Jti|gP#£, 7aX;i/^3y hfplC^^Ttt, 5£ ( 1 ) ©i^nncffl 

©itjefitt, tW5fi©*-5 jcx>^> i ©atewi&i^ <&sm) fc, -e© 
25 i>^>i0if5HM, iso&tjS; (i) ©tH3?£fr ^ -e© 

HJ i 1 T exg(O)^ T exg(k-l) © tiLTfflt^nS. 
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mm.u*7-*?-rt 1 9 \t. mib^ ( 5 - i ), (5-2) \zm 

-3^TMftttfrW§*M& 3 aT©WXfigTga © *£ 5t iul R t» ff^ 
HTwa ©If 5£{iI£l?ffiT3 (STEP16-3). tftt)^, W13 
ZiSTga ©Jt5tlft<E>gt£<ilTga(k) (Wl\B\ <D & )V & -1 &\Z$$Vf Z> 

5 stepi6-3 t^j?) e>n^ffi) t. mm.wmm.Twa (Dmizmvm, 
&m (mmo-y-'i 2 )i<& -i &\z&\-t % s t e p 1 6-3T3&ae>£>n& 

m.) h9IB STEP 1 6 - 2 TftfcllfcBLfciMXi&^Texg ©JtS 

fit<E>3i£Efii£> bGIBS TE P 1 6 - 1 Tl? ffl b Tc ^jg/\° ^ ;* - & v g © 

10 — /t 1 9 dt ©ffiiSrJB^TtulBiS ( 5 - 1 ) <Dftm<Dm 

W*ft5 #^f^fflflPTga©«ffc«:it3e«Tga(k+l)&*«e)«. 

#j5fXfi*Tga ©«l^ffi<D^ft{itTga(k) (tHICt'f^^ 
AtC&tf3 S T E P 1 6 - 3 Stlfcffi) £ , ^««jft«T 

wa (Dmfew.oim&m (Miii<Dit<^;v^'rAfc^tt'SSTEP 1 6 - 
mx.xfmm t WL*7if-rti 9oii©isi dt ©ffi£&m>TtfHB5£ 

(5-2) (D^ffl(D^^<£ff 5 H tt, IftflSTwa 08rfcfcJ£5£ 
fllTwa(k+l)£3£8&&o 

f^> #^Xfi«Tga Rtf#at l«Twa ©iStttt, tri£fl!>«fc<3te 
20 X>5?> 1 ©jHEW&P* (ftffirft) ^©PSfcfcffiSft&ifc&iftmT 
a a^n^n<Z>*;jglHSTga(0), Twa(0)tlTit$tlT*D, X > 5> 
>10)'lg|M, tJ^T^ (5-1), (5-2) ©mjf&fxS 

^-n 5. ©lO^M Tga(0), Twa(0)/d^nf tlTga(k-l), Twa(k-l) 

25 &V>T> »«M*^1f-A 1 9 tt, Iul5^ ( 6 - 1 )> (6-2) fcg 
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l^Twb CDJt^ffi&^fflT 5 (STEP16-4), T&=b"£, £E# 

xM^Tgb <e> it ^ {fi om, & fit Tgb(k) (taiHio-y-< #;i^-r Afcsms 
step 1 6 -4T^fee>nfc{fi) t> mmmm.rn.Twb (om^mcom 
&m (mm (d-d- ^ t? )v& <i &\z&w & s t e p i 6-4T^86e>n^ 

5 m.) t, ItflH STEP 16-3 T^ICiaibfci^XfigTga CD*f££ 
fit ©5! ft fit I3IBSTEP 16-1 -eWmistcmmrt? Vg CD 

—a* i 9 (Dmmomm at cdis t ^m^xmm^ ( 6 - i ) ©^jacom 
w&ffv £ £-e> mxxumTgb (DmtcfcmfemT g b(k+i)&7£® & o 
io $e>fc, #^^M^T g b (Dm%.m<Dm&mTgb(k) (mmo-v-^ ? )v 

A IZ&lfZ S T E P 1 6 - 4 Tift® Ztlfrm) i^fl^T 
wb CD #1 56 fit CD 51 ft M (S«lHlCD-y--r AfC*5^§ S T E P 1 6 - 

4T^ft&nfcffl) & e>*^C £ tlfa ^E^^^^CB b, C b CD 

ffiRtx^^,?a*^if-ni 9 cd cd^^ at (Dmt%m^Tfft%tt 
15 (6-2) (D*im<Dmm*fto mm.mum.Twb (Dmr^m^. 

fitTwb(k+l)£3j<J£>5, 

m%xM.m.T S bx.zsmmmMmTwb (Dmfemz. mm<D&5\z 
jL>i?>i<Dmmm%im v^mm) \z, ^<Dmtztktti-ztir£±m,WLm.T 

a ^-etl^nCD^^ffiTgb(O), Twb(0)tbtH$nT^?)> x>>> 
20 > 1 CD3Uitei§#}^ 30*6X2$ (6-1), (6-2) (Dm.m-*fto £%\Z 
-^ft £ CDl93^fitTgb(0), Twb(0))d^n^nTgb(k-l), Twb(k-l) 
CD {fit LTffl V^tl^o 

i&^T, #^,M^^1f-A* 1 9 te, huIBS: ( 8 - 1 K (8-2) \Z& 

-3^Tmmffiftmmm& 3 c TCD#^xm^T gc (Dm^m^nmrnWi 

25 STwc CDjt^MSr^tti-r^ (STEP16-5). Tfefrt, m%XU 

mTgc cDm^fitcD^SEMTgc(k) (mmw^ ^jv^-i Aiz&nz s t 
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(IftUKDlM ^J^-fA(I$tt§STEP 1 6-5 ZtltcW) 
huIBSTEP 1 6 - 4Tft£3£fflLfc^#XtL&Tgb © it £ {fit CD 5§ ft 

mt, mms te p i 6 - i xw-rnvrcWLm^? v g co^iat, 
aas©^ at <om t Titular ( 8 - 1 ) o^som^^ff ^ £ 

tT, SWXltTgc CD §Tfc&«;£4iiTgc(k+l) 

^'fAfcfelj'SSTEPl 6-5T#»5nfctt) Mi&M^Twc 
10 CDj£)£McD5iftffi (flUCIt'l' ^'^^'f AfC^^tS S TE P 1 6 — 57? 

iiBSTEPi e-iTffffltfc^i/^^-^v 

g OSi&ffii, & £>tf> ^ftfc^^l^icB c , Cc, D c ©lit 

jtof#^;M^yif-n 1 9 ommvmm at ©tttft^^xMiHs: (8 
-2) <Dftm<Dmn&ft? z t-e, hiistwc ©»rfcfcffije<itT 

15 wc(k+l)&^*§. 

^^•n-^n©tJ«i^Tgc(0), Twc(0)tLTtt$tlt*l5, X>S?> 
KD^^ffi^^, #JJ6T5£ (8-1), (8-2) ©tftHC&ff -5 

20 ^n^cD-mm^T g c(o) , t WC (o) & -e n -6 n t g c(k-i) , t wc(k-i) <d m 

nmm^if-A* 1 9 laias: ( 9 - 1 k ( 9 - 2 ) \zm 
-3^xmfcBfrmm.mm 3 axo (o 2 8 ©lae^mja^T©) 

25 (stepi6-6). -r ttt>%* mxx&mr gd (Dmfemom&mr 

gd(k) (i@©t<^;i/^^AI;^^§STEP 1 6-6 T3<J& 
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^^§STEP 1 6 - 6l?tJ6 6.nfctt) t. ifBSTEPl 6-5t 

ft\zwmvt£W-%xM.m.T SC <Dm%.m<Dm&mt, misstep i 6 

^m^xmm^ o-n <D^m<Dm^^n o z tt, m^xumr 
s^xsiTgd ©jt^fit©^^{itTgd(k) (mmcD^-i &)\> 

10 wd <E>i£jt{ii<E>5Eft{ii (MIMOIf-r 2 )V?-1 A\Z&tfZ> STEP16- 

6 n&ib znrcm.) $> *>frc®mtb ztifr^^frffigtB d, cd© 
(9-2) <Dftm<Dmn&ft -5 zt~e, MffiiTwd <z>§Tfc&*t^ 

{iTwd(k+i)£2fcae>£» 
15 ffi, S^X^mTgd R^^fMtTwd (DWiMmZ, Mm<D£5 

\z3L>v> i onfemt&'m v&mm) \z. ^<Dm\zmm-znrc±mMm 
t a ^^n^n^^o^fttTgdco), Twd(o)tbxt)i$nTfeo, x> 

^>10M^PB^m, UftTS: (9-1), (9-2) <Z>tfCl?£fT5 

\z\t, ^tnz (D^}mm.Tgd(o), Twd(0)^^-n^nT g d(k-i), Twd(k- 

20 l)©fitl/Tffi^^S, 

tep i 6 - 7 (Dmm^m^n o 2 -fe>-^8 ©ifigT 02 Rrxt — 

^ffl^Tht OJi^M^Huta^ (10-1), (10-2) K^O'^TsJc 

25 Zfr&'C A lZ&tfZ> S TE P 1 6 - 7 T^fe btlfcm) £: , fc-^M^ 
Tht <£*£^®©5ift4ilTht(k) (mflHlCDiJ--r AJC^tt^ S T E 
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P 1 6 - 7 7?^8e> £ ft&fi) ilBSTEP 6-6T5t}:IU}$n^c 
##Xi&«Tgd ©«fej£fi©5lfcfi fc, fe&^Cfejtfe&nfc^x^^ 
§£Ax, B x(DffiRtKm^M^-^1f-A*2 0 CD^SOM^I dt ( = tt 
M^-^lf-A 1 9 0110^1) ©fit SfflViTUHBS: (10-1) © 

$fIST 02 ©j£^fi©5E£fiTo 2 (k) (mmW-t 
<i &\z3$tf2> S T E P 1 6 - 7 6»tlfcfi) <h , fc-^M^Tht 

©it^fi(D^&fiTht(k) (MiHi©-y--r^;p^-rAjc^tj-§sTEP i 

10 6 - 7 &nfefi) xa.-^W DUT ©5!3Effi DUT(k)£, & 

6nfc^er;i/^!8:C x, D x ©fiS:^^^M^-^1f- A 2 

0 £>#IS<Z>M#§ dt ©fi££ffl^Tiuie5£ (1 0-2) ©&S2©ig#£ 
fro Utt, k-^M^Tht©irfc:^m^fiTht(k+l)Sr^i6^ 0 

^^ia^T 0 2 S:tXt:-^MmTht ©ft5£fite> Mj£©£5&cx 
15 l ©aHeWteiS (telbtt) fc, ^0Hl:itU$tifc^MT A 

1 |J?)TS (10-1), (10-2) ©iStl£<£fT5 £ £ 

^en e> ©tJ^fiT O2 (0), Tht(0)*Hn^nT O 2(k-i), Tht(k-i) 

©ItUTffll^tlS. j£ (10-2) TffllAS^^ — f J 

20 DUT(k)«, S*Wl:liiJI©STEP 5Tb-^3>hD-7 2 2^ 
3£&£:«§TfiT&£„ Mb, tffiaSTEP 1 2X^3.-5^ DUT ©fi 

^"o" tMPS^ n^c^^ (t-^ i 3 ^ <d mm &m%T-?&m&) 

-e©fi^5£ (10-2) 
a±KWbfc-fe>iJ-fiaiM1W¥®: 1 8 ©MlCckoT, 0 2 ir>it8 
25 0ifiBlTo2 **B«fiR \zmWtStlZ> <fc 5 £0 2 -fe>U- 8 0h-^ 1 
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O'CfciS^Sn^o JlO^m, O z 8 ©til;b#&£X>>>> 1 © 

mm mmmm* fc«k5&0fc#te&t&£?£#^5fc&©^jt 

5 JfcftJ|3P£&# {-ff oT, Mi*g«4©&#fci*tetetg&?iMfc*iJ3'rs 
Sfc, *HlfS^^T«> 0 2 ir>-y-8 OifllTo2 h-^Mg 

Tht <fc^^^M^^if-A* 2 o ic<k Dii^^n^o fit, £©£#, 
i^ISToa tt, m^SP 1 3 t ©m©lflft£cjglcj&gfc& 

mi o fc«tt-rs##x) £©w©ii&eBfc*t;&ffl&*fc££#*b 

T$lt££*lfciifttB5£ (10-1) ©^^fcaS^TjE&jtJfcStl*. 
#i±T> t-^tamTht fit, fH^SS 1 3 £©M©&e8 

#^bT«n$nfeBaiB^: (io-2) ©^^^fcattJ^Tasfciftje 
£©«*» psi^sb £*t*r**t©sg*£iEK:*ii;b 

^■l/T, h — * 1 3(;»t^aiA^iLT(Dfa-f-r DUT fci-. 

ifiSToz ©*jentfc*Dfciw»A*rt» («>GA (2 4) ©mi 
©j£j£4tfcteDfciWWA;tjj£# <«na* (2 4) <oms^) tttttx 

25 5t^ffi$n§, Z<Dft®, m^mmToz S^k-^llTht ©m^ 
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M^Tht t \zmCtcP\mAtl!&ft\Zj}n%.T. *^fi&T 0 2 ©3£»©*V 

$Lwts:mm ttz&mjj xm.m.T gd <omitmzjfcc?tfflfflAiji&fr. t 

5 M!B«^a F/F J&#Uopfd S^tf *>©£bTim£n£. 

£©^it^£L F/F /&#Uopfd t£^£^Fdt tt, ^©HEtfX 

^©fjr#©^^14£$j^#H;:i««K t^ViTtt, 0 2 ir>"tf" 8 ©fcb##t£ 

zzizte, m^^^Toa ©b««r (m&frzm 

munm^M.mmMr «f;T?©B**R> izmurcmmxti^. 

15 tei&^i&ge (6 0 Ot:) »&lff(Z)SIfllK ( 7 5 0 t~ 8 0 0 t:) 

mmxti dut •t>*-*mwi\z7&m\zjz%<'&z> (mm 

lRtMbTt-/t->'a - b££D3) © £ ffi ±~t Z> C 3^7? £ £ « 
^tll:«koTfe> 0 2 -fe 8 ©W*«rtt©5feJttt&8&*WK:i5«>£ £ 

20 Jfcfc* #f89i©f&2^ifiJB»£ia 1 2 £#IlTIS^f5. 

s*>©t?*s©t?, pi-^^^^'b b < tem—mffiBfrtz-o^xte* m 
1 ^ss^§i© ! fe>©^ipi-©#m^^^ffl^T#^^^Hj§#iB§-r§ 0 



WO 03/089919 




PCT/JP03/03955 



3.1. t-^3>hn-73 2^f^.TV^. ::t% m^M.*?*?— 

Mtam i nmmm\z$>tfz> mmmtst^^st 2 1 -blxsm — ? n > h d — 5 
«fc -5 ic^^$ti^^-?ia^T 02 <d smmR (mum 9 <Dmwtz£ vm. 

S$n§IiIR) cfc D fcfllfjgiif DR (fllfctf 1 0 Or) flfttWmt R 
15 + DR h-^IlThtCDlMR' t Itltt5i5 t bTV^. 

n^cfc^lC, SiA*tLTra-T^ DUT 

DUT ^IttSt^J; 5 
25 £ D Jtrtttfllcte, ^JS^HTte, k-^SITht ttnizMT^ 
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mmo^itm a t 02 (z\nfemTWLmT 02 (D^fcmm\zmm?z>) t \z 
mm v. cns^b-^3>hD-73 2 <Dmmnm\z%t>^>^mmt 

iKD^r^I/SSfci;, lie' h-^Hie' £: V> 5 ) £e' 

(n)=Tht(n)-R' (n) t mm v tc t # , mmm 1 mmmmcom^ tmm 

©t^^Ciot, MfB^; (li-i), (ii-2) \zm*3^x, #C5£ 

(2 5) ^<fcD#A.e>n^>o 
X1(n+1)=0' -X1(n)+G' • ADUT(n)+Gd' ■ ATgd(n)+Gr* -R1(n+1) 



(25) 



(SU X1(n)=(e' (n), Ae'(n), ATo2(n)) T 
R1(n+1)=(AR'(n+1), AR'(n)) T 
G' =(0, Dx-dtc, 0) T 
Gd' =(0, 0, Ax-dtc) T 



0' = 



0 
0 



1— Cx-dtc 
Bx-dtc 



0 

Cx-dtc 
1—Ax-dtc— Bx-dtc 



0 0 
Gr' = —1 1— Cx-dtc 
0 Bx-dtc 



^ b T , *Ilfitt- ^3>fa-53 2*«*ft5«ffA* 
DUT te, (2 6) £>I?liBW2&Jl ^ft/Mbf** <fc 5& ADUT £i» 

^lfct>©tlT, ft (27) HJ:r)#^Btl§. 
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01 =Z[X1 T (n)-Q0-X1(n)+ ADUT T (n)-H0- ADUT(n)] (26) 

n=-M+1 



<IU M=max(Mr, Md) 



DUT(n)=Fs1 • Ze'G) +Fe1 -e' (n)+Fx1 -ToaCn) 

j=i 

Mr 

+ I [Fr (i)- R' (n+i)] -r-Fdt f -Tgd(n) (27) 

i=0 



5£ (2 7) (DftmcDm 1 3!~Sg 3 m&-?<D&%CFsl, F el, 
Fxl J m4mz.%t>Z>%m¥r' (i) ( i = 0 , 1 , Mr) t, % 

5 5 3£HC^:b§^£fcFdt* tt, *n*n, (28-1) ~ (28- 

3) (CcfcD#^e»tl§^^CT^^o 

F1=(Fs1, Fe1, FxD 

= -[H0+G' T -P' -GT 1 -G' t -P' -0' (28-1) 



Fr'(i)= 



/ 

Fr12(1) :i=0 

Fr11(i)+Fr12(i+1) :l=1, 2. ■», Mr-1 (28-2) 
^FMKMr) :i=Mr 



Md _ 

Fdt'=I(-[H0+G' T •P'-G']" 1 -G' T •(£' T ) i -P'-Gd'} 

i=0 

(28-3) 



P' =Q0+O' T "P' -0' 

-0' -P' -G' -[HO+G' T -P' -G']" 1 "G' T -P' -0' 

£'=Cp'+G'-F1 

(Fr11(i). Fr12(0) 

= -[H0+G' T -P' -G'] -1 ^' T -(£' T ) M -P' -Gr' 

0=1. 2. — . Mr) 
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w^mwuJi \z% t t>%>m&ftmQo, ho, m.zs\z, &mm^M.m 

Tfecfc^o 5$ (2 7) ©«8fcFsl, Fel, Fxl, Fr' (i), F 

5 dt' tt* M LfeS (28-1) - (28-3) GDJtft^iI D ©ffi 

om^m^xmmxti dut ^^dSckaicixt-j;^ (£<£>*§•£*£«, 

Fdt' }ZH? b)liifc&) 0 

MBit ( 2 7 ) 50^ &mM&mT?t-? n >hP-732l:J;0k- 
^ 1 3 ^M^-TSfeJexD^J^IA^ DUT(n) (fa-f^) ^M^^ttJ-r 

15 ^fe&ots^^-r^^o -r^fe^, k-^3>ha-73 2(t z\<du 

fflXti DUT(n)5ik-^3 >bD-73 2 OMIl0it-f ^JV^"f 
A (MJW) (2 7) \Z&<0m#l&mV. ^(D^x.-'rJ DUT(n) 

^13MOMi*§llT§. ft, CCDS; (2 7) 0O^5a^^«, Iff 

^3^t1? (2e* (j)^^ty^~T 0 2(n)^^^3S*T?) \t. h - ^ M 

lie' ^m^^mToa tc^cfc0j^A*^^ (mmmwTJv^ u x 

AfcS^< 7 -f — HAy £7j£#) Sfc, 5£ (24) <Z);frj2Jg4 

Jg (SFr' (i)-R' (n+i)©^) t, £531(15 311 ( T gd(n)£^ 
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2 0 \Z& f9^J6 6,nfc$?ilTo2 <2ltJt<iI<E>fi§TM, If f E 21. 
5 l^tlS, 

2 £> iC, S (27) O^^^^^b-^MM^e ' te, tuiam^M 
^-^If-A* 2 0 td <fc 0 J£s£> S>nfcb-*M^Tht £> it 5t ifi <Z> S &t *il £ > 

15 8 0 0 *C <£ D %ffifem DR (*§£5£^^T?te lOOt) fctt^V^m 

ooot:) \zmfe-£n2>o zcDmgk, o 2 t>t8®gfgi5i o©s 
IT02 mmm\z. gg8 o otoitcnisnsctt^i.. 
z\otctb. mmm i mmmmtmmiz, o 2 -t:>if8 ©m^#tt : £x> 
>>> i ©^^jt$ij^ mmmm4 \z&%$k&tsLfrfcm%&mu-rz>r£#> 

^ro^mitmm^^ftf \zn ot> ingt4 ^^^^tg^m^tc 
£ t^-e^-^o ft, x>>>> i cDiite^$&itm©m^Btr^^> 
i o <d B^mmR t vt<d mm. mourn ( 6 o o <c) £ x* & iiie 

HffJtlS DR tfffr^M^ ( 7 0 0 t) *Jt-^13 OliMiR' £ b 

25 Tis^^n, z\niz&® , m^ffii o&i&mteiMm\zftt>fot}iz&v)m 
m-r&otfmittsn&o *^s^t a (ta< 
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0*0 \Z\t. m^ffll 0CDg^mmR* 7 5 0*C^R<8 0 Ot^Cf 3 
C£\Zl$]fol,T, — 9 1 3 CD S^M^R ' \Z* 8 5 0t^R' <90 

gTht CDitSfitO*»m?r + ^fcm#T^So flT, 1 3 

T^ail^A^T^^^o.-^^ DUT t — ^ffl&Tht ©JtJgtf fcjfc 

DfcftotffA*^^ (MiB^: (27) (omim (2e' (j)^^-tr^) r« 

10 £2* (e' (n)^^tr^)) *^fi£T 0 2 VWifemiZ Jfo C rcfflffl A 

Jjf&ft (bGIB^ (2 7) ©f&3 2!) iz&$tSo tiaZT* *mffiMWiiZ& 

^t*>, s PjLmmv)Tn'Zty x&&mm v. xa-f^ dut m 

^/XMSTgd 'fcjfci; (5£ (2 7) <Dftmm 5 35 CO 7 4 
- F!7*«7- FfcflO SBItR' fc«Cfc«HX**» (53C (2 
15 7) C0^S^4JSCD^^-F^*y-H^^) t^ttns. 

20 jt-rsJ:^ 0y*.fc£O 2 -k>+h8cr>jfi^^, ##X2tm-fe >-tf- 

z.<Dmx xmm-ty-y-iz & Di^xsiTgd s*fta-rs«fc"5 

UtTfeckVi, i§ , #JfBa£ (10-1) ©i^XSgTgd 

co^ihbT, IBM (SfHfi) 2rfflV>T. m^m^ 

Tht £jt^-T3o 5£ (24) »SViVi«5S: (27) 

■7*3. — ^-f DUT 2r#fctJ-r&<fc 5 CtfltfJ: V>„ 
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•5 I;: b *§ tc , 5$; (10-2) ©m^il^To2 ©ItUT, 
5 fIIT 0 2 ©tfcfcHffi (ftSrfff) ^ffl^T, t-^M^Tht 

5£ (2 7) OifHToa ©ffi £ IT, tif jagT 02 
tt}H (fcfrffi) £JBV>T, 5^-7^ DUT *IWtS«fc5 (CTn^«k 
V^o k-^filTht &^ffit5<J;5!:lf:i^ttt, S (10 

- 1) ©fc-^M^Tht <Z>fit£bT, ^k-^M^Tht (D&imm (Mi 

io «f«t) &jbv>t, m^mmr 02 zmfeirz. set, 55 (24) ©k 
-zmmTht ©itu, ^b-^M^Tht ©&tBis (Sine) &m 

DUT \ZVTh£^o 

H¥©T;i/=f U XA£<£ DfWWA* DUT 3 «fc "5 b T <fc V> . E. 

20 5£ (2 4) (DftmfrB, %Z4m (R(n+i)£^tT3i!) £3g 

5m (Tgd(n)^^^^) t&m&vrcjZ. ^ (27) 

. fg4J£f ( R ' (n+i)£^tTJg) <hm53S ( T gd(n)£^ t^B) £ 
S^l/fcSllcioT, ^J^A^ DUT $l*ffflt5J;^:tn«j; 
v> 0 uOi5(:lfc$^i:tt> fWWArt dut £tfe5k-^3>hn 

25 -514, i (17) &£^«5£ (26) tM = 0 £ IsT ZWffimWt J 
0 XttJl 2>&5\ZMfflAti DUT £^£>£«igif--^ 
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*>-&3/u-z?&*. £©*§-&. *^aft"*b-*»«sjfcjfe*r*r;v=f u 

mm±<Dmm *sm& 
u±(d&? \z, *&w\zsmm. zw^'j*^*, m^^^i-f^«c$ 

15 ©m*4#tt©^3£fls*©fc©fcBfii©aaEfc»jifcft!i»b#s«t« t b 
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m ^ <d m m 

mmmmx^-DX, 

)v\zm^^xmm^<Dum*m*mM^ %um.mfe^fkh. mu 
mmfe^®\z&&m^<Dm.m<Dmfem&m^TmmTi®<DMm7!>m^ 
<DmmMmizte&£vizwimt>--?&MfflTz> t-zwm^Wit&mz- 
10 tcz. £&wm.£?zmfi7>±>y-<Dm.mmfflmm. 

2. ftmmmv&mm&izmmzn. mmm.m^^mn^m^xizmm 

15 \z& e.^Djs6^& znrzmTU^y'jvtem^^ 

&mT&<DMm<Dmfem&m^xmmi L ffl<DMmtimi£(DmmM.m.\ztsi 
z> 5 k mm t - * saii^T & t - ^ t *m x c: t *mwi t 

20 3. mmm^m.^^jv^. mmm^&tmm^nizmm-rzmxx £<d 
momfcm\zft5mm?i®<DM.mmt£, mm^utmmt-* torn 
(Dmfcm\z&?mmTffi<Dmm&it£ ^m^-xmrn^r^^ -5 \zm& e»n 

<d g£# x ± > u- © u m m w m m * 
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5 «fc£ k — *©ffift©jfej£|t£m>Ttfck — *©fi&J&*i3T£©Bttfi&K: 

10 HIPgiTi&^T, 

4>&< £ fcMfBk-*^©fgi|fcffiX*;i^-©^fc#5 i£k-^© 

<k£ k — *©fi£©te£te&m>TRk — *©»&#J9r5£© B«»|§n:: 

6. taiBk — ^fi^E-x^tt, anak-^^wc^^astoMojiiieasfc 
^©iam^ine. 
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5 "5 fc* e>a>i;©5£© sn&k-^ja^TJVici^^Ttt-^oiais 

m&mteT-m&*¥to<ommififfife<Dmmn.&\zt3iz>j:*> \zm\z-&& 
io ^niig. 

m&m^&£mmT&\zmmTzwxx£<Dffi<DmteM\z&5mmT 

20 "5 \Zfo D&^tg) £.nfcb — ^M^E^WcS^T^b-^ ©}&^£ 

itsffl^T«rflab-^©ma*«m5e©a«aft»c«:s«fc'5 

25 ^f&IPHtto 

9. mmm^m.=Ey s ^n, mmm^^om^mmmrc vomm&fc&tf. 
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fE>m.mmi£^m** mm^m.*T)i\zm^%mum^i&<DM.mmkm* 

5 fevtz.®m<mzmmiM&~?z> z. t\z & v mm?i$<DM.m*mi£~$' % z.t 
$#ftt5i^©^ii i m\zmm.0m^7,±>v-(DMmmmmmo 

10. mmm^u'Ey'jvit, mt^m^^om^mm^tc o oMm^itm 
a*, 'ptz< hhmm¥ffiommtmiBt-?<Dmmt<Dmm\z}fccr£M. 

io mm^u^^jvizm^^mmm^u^mmmt&^m^m^v, 
^r<Dm.m^itm<om^:m^m$^^mmm<Dmmmt^mizm^vrcwmm 
izmm-huwr^z.nz^^mm^mcDMm^mm'r^ z\£z<wmt?z 
m&<n®.mm2m\zmm<Dmflx^>v<DM.mmfflmWo 

11. Mmm^M^TJife. mmm^&vffifemmmrz o 0111^1 
15 mm^^<Dm.mtmm^u\zmmt^>m^x<Dm.mt<Dm^\zmc 

fcmit^i^ttjfeotuTiiiT^s^f^^ x> . mum 
mmiz^mte. mm?M^^)v\zm^i*Mmm?&(DMm$>ikm*m#i 
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I. Claims 1, 3, 7-9, 11, 15-17, 19, 20, 22, 23, 25, 29-31, 33, 37-39, 
41, 42, 44, 45, 47, 51-53, 59-61, 63, 64, and 66 relate to an exhaust 
gas sensor temperature control device using a model on a heat transfer 
between an element part and exhaust gas in contact with the element part. 

II. Claims 2, 4, 6, 10, 12, 14, 18, 21, 24, 26, 28, 32, 34, 36, 
40, 43, 46, 48, 50, 54, 56, 58, 62, and 65 relate to an exhaust gas sensor 
temperature control device using a model on a heat transfer between an 
element part and a heater. 

III. Claims 5, 13, 27, 35, 49, and 57 relate to an exhaust gas sensor 
temperature control device using a model specified to express the 
temperature variation of a heater caused by the supply of heating energy 
to the heater. 

These three groups of inventions are not considered to be a group 
of inventions so linked as to form a single inventive concept. 
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